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I. TOPIC DESCRIPTION 

Technical items in Torrey Pines Road are being evaluated for a proposed improvement project between 
Prospect Place and La Jolla Shores Drive.  Within the project area some areas have been identified for 
installation of barriers to protect the safety of pedestrians and motorists in the project area by installing 
guardrail and/or bollards.  Guardrail and bollards are discussed in the corridor study between Prospect 
Place and Coast walk and guardrail at the tee intersection with Amalfi Street on the north side of the 
road.   

Two locations have been identified in the project area that require guardrail.  These locations are shown 
in Figure 1 below. 

This technical memorandum looks at providing safety to pedestrians and motorists while identifying 
decorative guardrails and making guardrail recommendations at specific locations. 

II. DISCUSSIONS OF FINDINGS 

II.1. Why Guardrail and Bollards? 

Guardrails are needed along portions of the project for safety reasons.  In locations where a steep drop 
off occurs on the north side of the road, a guardrail could prevent out-of-control vehicles from falling 
over the side.  On the other hand, there is no evidence that this has been a problem in the recent past as 
evidenced by the old chain link fences in such locations that are undamaged. 

Upon project completion, pedestrians will walk in sidewalks along both sides of the road.  An 18” 
parkway is planned between the road curb and the sidewalk in several locations that may allow for 
construction of guardrails.  But in approximately 50% of the project the sidewalk will be adjacent to the 
roadway curb without any space for guardrail. 

Guardrails are recommended by TCE over bollards to prevent occasional out-of-control vehicles.  
Bollards are common where a clear delineation between slow moving vehicular traffic (such as in 
parking areas) and pedestrians is desired, and where bollards are removable to provide occasional 
access to an area (such as maintenance vehicles or fire trucks).  Bollards are not recommended along 
Torrey Pines Road. 

II.2. Standards for Guardrail 

The City’s Regional Standard Drawings states, “For Guardrail Standards Use: Caltrans “Standard Plans for 
Construction of Local Streets and Roads” 

Recently Caltrans issued a report on California Highway Barrier Aesthetics which dealt with ways to 
provide safe guardrail systems that provided a more appealing look on California highways.  Guardrails 
reviewed in this technical memorandum are selected from this report. Several divisions, offices and 
disciplines such as State Landscape Architecture, Headquarters Traffic Operations, and Division of 
Engineering Services, Materials Engineering and Testing Services, Office of Structural Materials provided 
input into various guardrail systems. 

Any modifications to Caltrans standards must be approved prior to moving forward with construction
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FIGURE 1  

 Aerial View of Project Showing Proposed Locations of Guardrails 

(Yellow lines represent locations of proposed guardrail; Line locations are approximate and line widths are not intended to represent guardrail size) 

 

Area 1 
Sta. 11+80-

16+20 
 

Area 2 
Sta. 21+40-

23+50 
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Thrie Beam Barrier along a highway 

II.3. Guardrail Options 

II.3.1. Embankment Guardrails 

Portions of Torrey Pines Road are adjacent to steep embankments.  According to the Traffic Manual, 
Chapter 7, Traffic Safety Systems, embankment guardrails should be considered at locations with a 
history of accidents or high accident potential.  The accident history, which can be an important factor 
whether to use guardrail or not, was not available for this study.  The factors that are considered for 
high accident potential are given on pages 7-4 and 7-5 of the traffic manual.  Four of these factors 
pertain to this project: 

1. Volume of Traffic – Torrey Pines Road has a high volume of traffic, and the speed limit is higher than 
a normal city street. 

2. Roadside Recovery Area – the embankments do not leave much width for recovery. 
3. Climatic Conditions – Dense fog is one of the conditions that are definitely present along the coast 

that could contribute to accidents. 
4. Severity – According to Figure 7-1 guardrails are generally less severe when the embankments are 7 

feet high with a 1:1 slope, or 10 feet high with a 1.5:1 slope.  Two locations on this project meet this 
condition. 

II.3.2. Guardrail Alternatives 

The alternatives considered are those approved by Caltrans, which are the following types: 

¶ Thrie Beam Barrier 

¶ Three-Cable Barrier 

¶ Concrete Barrier (Type 60) 

¶ Timber Guardrail 

¶ Precast Concrete Guardwall 

Information regarding each of these approved guardrails is given in the publication California Highway 
Barrier Aesthetics, by Caltrans, June 2002, and is a major source of the comparison below. 

II.3.2.1. Thrie Beam Barrier 

The Thrie Beam Barrier is shown 
below and is common on California 
highways.  It is relatively less 
expensive than other types of 
barriers, but may not be visually 
compatible in metropolitan areas.  
The construction cost is 
approximately $80/foot.  
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Type 60 Concrete Barrier with aesthetic 
treatment 

II.3.2.2. Three Cable Barrier 

The Three-Cable Barrier is not a good choice for Torrey Pines Road because of several disadvantages: 
higher maintenance costs compared to other types of barriers, special trained maintenance personnel, 
and large space needed for installation. 

II.3.2.3. Type 60 Concrete Barrier  

The Type 60 concrete barrier offers several positive 
attributes, including long life and durability, low 
maintenance costs, less exposure for maintenance 
workers, a clean urban character, and aesthetic surface 
treatment capabilities. Some communities consider these 
barriers to have a negative visual impact because the 
mass and form of the common K-type temporary rail 
barrier is not compatible with the surrounding landscape.  
The cost is approximately $300 per foot.  

Caltrans approves the use of color admixtures, chemical 
staining, painting, acid etching, textures, and spraying 
with bituminous emulsion for a faux “granite” finish to 
improve the appearance of concrete barriers.  Aesthetic 
treatments, such as sandblasting painted concrete to 
reveal graphic images have been used to enhance the barrier appearance and respond to local concerns 
for context sensitive solutions. 

The type 60 barrier has a unique guardrail in that when a car runs into it at a 25 degree horizontal angle 
or less to the line of the barrier and at 60 mph or less the car will safely return to the street because 
kinetic energy becomes potential energy as the wheel rises up the inclined surface of the barrier. 

II.3.2.4. Timber Guardrail  

The Timber Guardrail is a rustic alternative to the standard metal beam guardrail.  A steel plate provides 
the needed tensile strength with the wood members providing a rustic appearance. The wood block-
outs help with the crash worthiness of the system.  It is approved for design speeds of 60 miles per hour 
and less.  The cost is approximately $100 per foot.   

This guardrail has no approved terminal design. The end treatment will need crash cushions, must be 
buried in the embankment, or will require some other approved terminal design. 



 6  

 

Timber Guardrail Post Detail 

 

Timber Guardrail Installation 

II.3.2.5. Precast Concrete Guardwall 

The Precast Concrete Guardwall has been approved by Caltrans, but it is not used much due to its very 
high construction costs.  The cost is approximately $500 per foot.  Like the Timber Guardrail this 
guardrail has no approved terminal design. The end treatment will need crash cushions or will require 
some other approved terminal design. 

The finish treatment is a simulated stone surface on both sides and ends of the guardwall. The surface of 
the guardwall is stained to simulate individual stones.  To meet federal standards, the Precast Concrete 
Guardwall must be fabricated in a precast concrete production facility certified by the National Precast 
Concrete Association. 
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A Precast Concrete Guardwall Installation 

III. Guardrail Locations 

Per the Caltrans Traffic Manual, page 7-11, “To prevent a vehicle from vaulting over guardrail when it is 
used in conjunction with a curb or dike, the guardrail face should be on a vertical line with the curb face 
or on line no more than 2 inches behind the flowline of the dike.” 

Therefore the location will be directly behind the curb.  Between Stations 11+80 to 16+20 the guardrail 
will be in the parkway area.  Between Station 21+40 and 23+50 the guardrail will be between the 
sidewalk and the curb, which may impact the width of the sidewalk for this short stretch.   

The alternative placement of a guardrail away from the road on the far side of the sidewalk would not 
protect pedestrians, nor would it conform to the State Traffic Manual recommendations.  

Therefore guardrail is recommended at the following two locations: 

¶ North side of the road from Station 11+80 to 16+20 where the embankment is almost a 1:1 
slope (more than 7 feet high), the road has a high volume of traffic and the speed limit is higher 
than a normal city street, and occasionally has dense fog. 

¶ North side of the road from Station 21+40 to 23+50 where the embankment is more than a 10-
foot drop, the road has a high volume of traffic and the speed limit is higher than a normal city 
street, and occasionally has dense fog.  

IV. Guardrail Analysis for This Application and Estimate of Unit Costs 

A Summary of the advantages and disadvantages of the guardrail alternatives is provided below 

Type of Barrier Cost/Ft Advantages Disadvantages 

Thrie Beam Barrier $120 Common, easy construction Not visually compatible 
Higher O&M than concrete 

Three-Cable Barrier  $50 Inexpensive 
Minimal visual impact 

Special O&M, not used in 
CA.  Wide median area 

Type 60 Concrete 
Barrier 

$300 Low maintenance cost 
Various aesthetic treatments 

May block views 

Timber Guardrail  $300 Minimal visual impact No approved terminal design 

Precast Concrete 
Guardwall 

$1500+  Various aesthetic treatments 
Long life and durability  

Very high cost 
No approved terminal design 
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V. Recommendations and Estimated Costs 

The three cable barrier is not an ideal alternative for this project for the reasons identified above. 

As a scenic urban corridor the thrie beam barrier may be a poor alternative for aesthetic reasons and 
there is limited space for approach flares at both guardrail locations, however this guardrail is relatively 
low visual impact. 

Although the precast concrete guardwall is highly desirable for aesthetic reasons. The cost far exceeds 
other barriers that provide the same protection.   

A timber barrier in this area will provide adequate protection however the end termination design 
would require the end of the timber to be buried in the ground.  Since this is an urban corridor the 
aesthetics of the timber guardrail should be evaluated 

A type 60 concrete barrier is a very safe barrier for both locations because the design of this barrier 
makes it safer for traffic to return to the traveled way.  From the perspective of cost this barrier is 
reasonable.  With the additional option of providing an aesthetic treatment this would be a highly 
attractive alternative. 

Costs associated with decorative type 60 guardrail for 440 feet at 11+80 to 16+20 and 210 feet at Sta. 
21+40-23+50 would be approximately $132,000 and $63,000 respectively. 

VI. Appendices to Technical Memorandum 

1. Caltrans Report on California Highway barrier Aesthetics June 2002 Edition 1a 

2. Caltrans California Highway Barrier Aesthetics Fact Sheet 

3. Federal Highway Administration Letter on Aesthetic Guardrail Dec 20, 2002 
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